
 

   

EPA/ROD/R03-88/047
1988

  EPA Superfund

   

Record of Decision:

   

VOORTMAN FARM
EPA ID:  PAD980692719
OU 01
UPPER SAUCON TWP, PA
06/30/1988



  VOORTMAN FARM SITE, LEHIGH COUNTY, PENNSYLVANIA

   #DR
   STATEMENT OF BASIS AND PURPOSE

THE PURPOSE OF THIS DECISION DOCUMENT IS TO DESCRIBE THE SELECTED REMEDIAL ACTION FOR GROUND WATER AT THE
VOORTMAN FARM SITE AND THE TECHNICAL EVALUATION TO SUPPORT THIS DECISION.  THIS RECORD OF DECISION (ROD)
FULFILLS THE STATUTORY REQUIREMENTS OF SECTION 113 (K)(2)(B)(V) AND SECTION 117 OF THE COMPREHENSIVE
ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA) AS AMENDED BY THE SUPERFUND
AMENDMENTS AND REAUTHORIZATION ACT OF 1986 42 U.S.C.  9601 ET. SEQ.  AND IS CONSISTENT WITH THE NATIONAL
CONTINGENCY PLAN (NCP), 40 C.F.R PART 300.

   DOCUMENTS REVIEWED

THE FOLLOWING DOCUMENTS PROVIDE THE KEY SUPPORTING INFORMATION IN THE ADMINISTRATIVE RECORD WHICH DESCRIBE
THE ENVIRONMENTAL AND PUBLIC HEALTH CONCERNS AT THE VOORTMAN FARM SITE.

        - VOORTMAN FARM SITE, FINAL REMEDIAL INVESTIGATION REPORT, JANUARY 1988, PREPARED BY BAKER/TSA
          INCORPORATED.

        - VOORTMAN FARM SITE, DRAFT FEASIBILITY STUDY REPORT, FEBRUARY 1988, PREPARED BY BAKER/TSA
          INCORPORATED

        - REMEDIAL ACTION MASTER PLAN (RAMP), VOORTMAN FARM SITE, DECEMBER 1984, PREPARED BY ECOLOGY AND
          ENVIRONMENT

        - NOTES FROM DER REMOVAL ACTIONS, SEPTEMBER 1986.

THE AGENCY HAS PRESENTED A COMPLETE ADMINISTRATIVE RECORD TO THE PUBLIC FOR 30 DAYS AND HAS PLACED A
NEWSPAPER ADVERTISEMENT DESCRIBING THE REMEDIAL ACTION SELECTED IN THIS DECISION.  THE AGENCY HAS ALSO  
DISCUSSED THESE REPORTS WITH THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES (DER) WHICH HAS AGREED ON
THE ALTERNATIVE SELECTED.

I HAVE BEEN BRIEFED BY MY STAFF ON THE CONTENTS OF THESE DOCUMENTS, THE PUBLIC COMMENTS AND DER'S LETTER OF
CONCURRENCE AND THEY FORM THE PRINCIPAL BASIS FOR MY DECISION.

   #DE
   DECLARATIONS

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND ATTAINS FEDERAL AND STATE
REQUIREMENTS THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE.  I HAVE DETERMINED THAT THE NO ACTION
ALTERNATIVE COMBINED WITH CONTINUED MONITORING OF THE ON SITE WELLS IS AN EFFECTIVE REMEDY FOR THE GROUND
WATER AT THE VOORTMAN SITE.

SINCE SOME HAZARDOUS SUBSTANCES REMAIN IN THE SINKHOLE A REVIEW WILL BE CONDUCTED WITHIN FIVE YEARS AFTER
THIS DECISION TO ENSURE THAT THE REMEDY CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT.

I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF
TRUST FUND MONIES FOR USE AT OTHER SITES.  THE NO ACTION ALTERNATIVE IN CONJUNCTION WITH GROUND WATER  
MONITORING WILL ADEQUATELY PROTECT PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.

         DATE                                   JAMES M. SEIF
      06/30/88                                  REGIONAL ADMINISTRATOR
                                                REGION III



   #SDSRA
   SITE DESCRIPTION AND SUMMARY OF REMEDIAL ALTERNATIVES

   SITE LOCATION AND DESCRIPTION

THE VOORTMAN FARM SITE IS LOCATED IN UPPER SAUCON TOWNSHIP. THIS TOWNSHIP IS SITUATED IN THE SOUTH-EASTERN
CORNER OF LEHIGH COUNTY, SEVEN MILES FROM THE METROPOLITAN AREAS OF ALLENTOWN AND BETHLEHEM. MORE
SPECIFICALLY, THE SITE IS LOCATED ON A 43-ACRE FARM BETWEEN VERA CRUZ ROAD AND LIMEPORT PIKE APPROXIMATELY
3/4 MILES SOUTHWEST OF LANARK, PENNSYLVANIA AS SHOWN ON FIGURE 1. (FIGURES ARE ATTACHED AT THE END OF   THE
TEXT.)  THE SINKHOLE IS SITUATED ADJACENT TO A NORTH TO SOUTH TREE LINE ON THE FARM, WEST OF THE WEDGEWOOD
GOLF COURSE.

THE SITE IS A SINKHOLE THAT CONTAINED EMPTY BATTERY CASINGS WHICH WERE DUMPED THERE IN LATE 1979 AND EARLY
1980.  THE BATTERY CASINGS REMAINED UNTIL SEPTEMBER 1986, WHEN THE CASINGS WERE REMOVED DURING AN EFFORT BY
PENNSYLVANIA DER TO EXTINGUISH A FIRE IN THE SINKHOLE.

THE SINKHOLE NOW APPEARS TO CONTAIN NO BATTERY CASINGS.  NEARBY SURFACE SOILS HAVE SLUMPED INTO THE BOTTOM OF
THE SINKHOLE GIVING THE VISIBLE IMPRESSION OF DEPTH TO BE ONLY 40 TO 45 FEET.  THERE HAVE BEEN REPORTS THAT
THE SINKHOLE WAS MUCH DEEPER AT ONE TIME, BUT THIS HAS NOT BEEN SUBSTANTIATED BY THE BACKGROUND INFORMATION
OR THE WORK PERFORMED IN THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS).  THE SINKHOLE   AT THE SURFACE
IS SLIGHTLY ELIPTICAL WITH DIMENSIONS OF 45 FEET NORTH TO SOUTH AND 65 FEET EAST TO WEST.  FOR SITE SAFETY,
THE SINKHOLE IS ENCIRCLED AT THE SURFACE BY A SNOW DRIFT FENCE.  THE LAND AROUND THE   SINKHOLE IS USED
PRIMARILY FOR AGRICULTURE.

THE BATTERY CASINGS DUMPED INTO THE SINKHOLE HAVE BEEN SUSPECTED OF CONTAINING RESIDUAL LEAD, CADMIUM AND
ZINC.  THESE WERE IDENTIFIED AS THE PRIMARY POLLUTANTS ASSOCIATED WITH THE CASINGS IN THE PRELIMINARY
ASSESSMENT OF THE SITE.  DER SAMPLED WATER FROM BATTERY CASES WITHIN THE SINKHOLE IN APRIL, 1980, AND FOUND
LEVELS IN EXCESS OF THE NATIONAL PRIMARY OR SECONDARY DRINKING WATER STANDARDS.  CONCENTRATIONS RANGED UP TO
24 UG/1 FOR CADIMUM; 49,500 UG/1 FOR LEAD; AND 10,350 UG/1 FOR ZINC. THE OVERRIDING CONCERN AT THE SITE WAS
THAT THESE METALS MAY BE ENTERING THE GROUND WATER AND MAY POSE A THREAT TO THE PUBLIC.

   #SR
   SITE HISTORY

EMPTY AUTOMOTIVE BATTERY CASINGS WERE DUMPED INTO THE VOORTMAN SINKHOLE FROM LATE 1979 TO EARLY 1980
(ESTIMATED).  IN THE SPRING OF 1980, CITIZENS COMPLAINED TO UPPER SAUCON TOWNSHIP OFFICIALS WHICH   RESULTED
IN THE INITIAL SITE INVESTIGATION OF THE VOORTMAN SINKHOLE BY THE TOWNSHIP.  A PRELIMINARY INJUNCTION
PROHIBITING FURTHER DUMPING WAS OBTAINED BY UPPER SAUCON TOWNSHIP. UPON REVIEW OF THE SITE BY DER, AN ILLEGAL
RESOURCE RECOVERY OPERATION ORDER WAS ISSUED THROUGH THE REGIONAL SOLID WASTE MANAGER TO THE PROPERTY OWNERS
ON JUNE 27, 1980. THIS ORDER PROHIBITED ANY FURTHER DUMPING OF WASTES IN THE SINKHOLE AND MANDATED A PROPOSAL
FOR REMOVAL OF SUCH WASTES. AN APPEAL FROM THE LANDOWNERS WAS FILED ON JULY 27, 1980 AND WITHDRAWN ON
FEBRUARY 4, 1981.

A SUBSEQUENT INVESTIGATION BY STATE AND FEDERAL AGENCIES RESULTED IN THE VOORTMAN FARM SITE RECEIVING A
RANKING VIA THE HAZARD RANKING SCORE. FURTHER REVIEW RESULTED IN THE VOORTMAN FARM SITE BEING PLACED ON   THE
FIRST NATIONAL PRIORITIES LIST PUBLISHED IN DECEMBER 1982.

THE REMEDIAL ACTION MASTER PLAN (RAMP) WAS PREPARED FOR THE VOORTMAN FARM SITE BY ECOLOGY AND ENVIRONMENT,
INC. IN DECEMBER 1984. THE OVERALL OBJECTIVE OF THE RAMP WAS TO PROVIDE ORGANIZED DATA TO ASSIST IN THE
DEVELOPMENT OF THE RI/FS WORK PLAN.  IN AUGUST 1985, DER REQUESTED PROPOSALS TO PROVIDE REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY (RI/FS) SERVICES AT THE VOORTMAN FARM.  BAKER/TSA, INC. RECEIVED   NOTICE
OF AWARD TO PERFORM THE WORK AND INITIAL CONTRACT DOCUMENTS IN MARCH 1986.

ONE MAJOR EVENT THAT OCCURRED AT THE SITE IN THE INTERIM BEFORE INITIATION OF THE RI WAS A FIRE IN THE
SINKHOLE.  ON SEPTEMBER 10, 1986, DER'S SITE REPRESENTATIVE WAS INFORMED THAT THE BATTERY CASINGS IN THE  
VOORTMAN SINKHOLE WERE ON FIRE.  REPEATED ATTEMPTS BY THE UPPER SAUCON TOWNSHIP FIRE DEPARTMENT OF EXTINGUISH
THE FIRE WERE UNSUCCESSFUL BECAUSE THE BATTERY CASINGS WERE BURNING UNDERGROUND.  AIR MONITORING BY DER'S
BUREAU OF AIR QUALITY CONTROL SHOWED THAT SIGNIFICANT QUANTITIES OF LEAD WERE BEING RELEASED FROM THE FIRE. 
A MEETING WITH UNDERGROUND-FIRE EXPERTS FROM SEVERAL DER BUREAUS WAS HELD ON SEPTEMBER 17, 1986 TO SELECT THE
BEST SOLUTION TO EXTINGUISH THE FIRE AND DISPOSE OF THE WASTES PROPERLY.  BIDS FROM THREE EMERGENCY RESPONSE
CONTRACTORS WERE SOLICITED TO CARRY OUT THE RESPONSE PLAN.  ON SEPTEMBER 25, 1986, DER FUNDS WERE
APPROPRIATED TO IMPLEMENT DER'S FIRST SUPERFUND CLEAN-UP ACTION.  ON SEPTEMBER 29, 1986, DER EXECUTED AN
EMERGENCY SERVICE CONTRACT WITH BES ENVIRONMENTAL SPECIALISTS, INC.  DER SITE REPRESENTATIVE DIRECTED THE



MOBILIZATION AND THE EXCAVATION OF A RAMP DOWN INTO THE SINKHOLE.  THIS WORK BEGAN ON OCTOBER 1, 1986.  ON
OCTOBER 3, 1986, ACCESS WAS GAINED TO THE BURNING WASTES, WHICH WERE EXCAVATED AND EXTINGUISHED.  ADDITIONAL
WASTES/RESIDUES WERE EXCAVATED FROM THE SINKHOLE, AND FOR SEVERAL DAYS AFTERWARDS, THEY WERE STORED IN A
TEMPORARY LINED STORAGE AREA TO AWAIT FINAL DISPOSAL.  ON OCTOBER 27, 1986, THE FINAL PHASE OF THE RESPONSE
OCCURRED WITH THE LOADING AND TRANSPORTATION OF THE WASTES FROM THE TEMPORARY STORAGE AREA TO A RCRA
AUTHORIZED LANDFILL IN NEW YORK STATE. THE REMOVAL WAS COMPLETED ON OCTOBER 30, 1986, AND THE CONTRACTOR WAS
DEMOBILIZED.  AN ESTIMATED 230 CUBIC YARDS OF WASTES WERE TRANSPORTED OFFSITE.

THE RI BEGAN IN APRIL 1987 APPROXIMATELY SEVEN MONTHS AFTER THE FIRE.  THE RESULTS SHOW THAT REMOVAL OF THE
BATTERY CASINGS HAS HELPED REMEDIATE THE SITE.  THE RI/FS WAS COMPLETED IN FEBRUARY AND WILL BE   SUMMARIZED
AS PART OF THIS DECISION MAKING DOCUMENT.

   #RIS
   REMEDIAL INVESTIGATION SUMMARY

THE FIRST STEP IN THE RI CONSISTED OF COLLECTING AND REVIEWING PERTINENT DATA FROM EPA, DER AND VARIOUS
LEHIGH COUNTY AGENCIES. FOLLOWING THESE PRELIMINARY ACTIVITIES, AN EXTENSIVE FIELD SAMPLING PROGRAM WAS
CONDUCTED.  THE SAMPLING WAS PERFORMED TO: 1) DETERMINE THE AREAL EXTENT OF CONTAMINATION, 2) DETERMINE
GROUND WATER QUALITY IN THE VICINITY OF THE SINKHOLE, 3) PROVIDE ADDITIONAL SUBSURFACE INFORMATION, AND 4)
EVALUATE SURFACE WATER AND LOCAL WATER WELL QUALITY OFFSITE. ON-SITE ACTIVITIES INCLUDED AIR MONITORING,
SURFACE AND BOREHOLE GEOPHYSICAL SURVEYS, A 12 HOUR PUMP TEST AND SAMPLING OF SURFACE WATERS, LOCAL
RESIDENTIAL WATER SUPPLIES, SUBSURFACE SOILS, SINKHOLE SOILS, AND GROUNDWATER FROM THE NEWLY INSTALLED
MONITORING WELLS.  THE LOCATIONS OF THESE SAMPLING POINTS ARE SHOWN IN FIGURES 2 AND 3.

ONCE THE FIELD INVESTIGATION WAS COMPLETED, THE NEXT STEP WAS TO COMPILE AND EVALUATE FIELD INVESTIGATION
ANALYTICAL RESULTS IN ORDER TO IDENTIFY THE MAGNITUDE AND EXTENT OF CONTAMINATION ASSOCIATED WITH SITE.  
INHERENT IN THIS EVALUATION WAS AN ASSESSMENT OF THE RELIABILITY OF THE DATA THROUGH VALIDATION PROCEDURES. 
THE REVIEW PROCESS INCLUDED COMPARING THE DATA WITH APPLICABLE STANDARDS.  THEN AN EVALUATION WAS MADE AS TO
THE EXTENT OF POTENTIAL THREATS TO HUMAN HEALTH AND THE ENVIRONMENT. THE RI OUTLINES THE BACKGROUND
INFORMATION LEADING UP TO THE REMEDIAL INVESTIGATION, THE FIELD METHODS EMPLOYED DURING THE   INVESTIGATION,
AND THE DISCUSSION OF ANALYTICAL RESULTS.  BASED ON THE FINDINGS OF THE FIELD STUDIES, A RISK ASSESSMENT WAS
CONDUCTED TO IDENTIFY POTENTIAL OR ACTUAL HEALTH RISKS POSED BY SITE CONDITIONS.

   GEOLOGY

THE VOORTMAN FARM SITE LIES WITHIN THE SAUCON CREEK BASIN WHICH IS PART OF THE LEHIGH RIVER AND DELAWARE
RIVER DRAINAGE SYSTEM.  GEOLOGIC FORMATIONS IN THE SAUCON CREEK BASIN INCLUDE CAMBRIAN AND ORDOVICIAN
CARBONATES, CAMBRIAN QUARTZITE, PRECAMBRIAN METAMORPHIC AND IGNEOUS ROCKS, AND TRIASSIC SANDSTONE, SHALE
CONGLOMERATES, AND DIABASE. THE CARBONATE ROCKS, CONSISTING OF DOLOMITE AND LIMESTONE, HAVE BEEN INTENSIVELY
FOLDED, FAULTED AND CUT BY TWO PRINCIPAL JOINT SYSTEMS. THESE SYSTEMS INTERSECT EACH OTHER AND THE BEDDING AT
NEARLY RIGHT ANGLES. THE JOINT SYSTEMS ARE COMMONLY FILLED WITH QUARTZ AND CALCITE. THE SAUCON VALLEY, WHICH
INCLUDES THE SAUCON CREEK BASIN, LIES ALONG SAUCON CREEK FROM HELLERTOWN TO LIMEPORT AND ALMOST IS COMPLETELY
ENCIRCLED BY HILLS OF GRANITE ROCKS THAT ARE PART OF THE READING PRONG. THE VOORTMAN FARM SITE BEDROCK IS
LOCATED IN THE BEEKMANTOWN GROUP. FROM THE DRILLING PROGRAM CONDUCTED AT THE SITE, THE BEDROCK IS BEST
DESCRIBED AS A MEDIUM GRAY TO LIGHT GRAY DOLOMITE.  WHILE DRILLING, THE GROUND WATER THAT WAS DISCHARGED FROM
THE BOREHOLE WAS ORANGE IN COLOR WHEN IN VOIDS (DUE TO THE SILT AND CLAY VOID FILL) AND GRAY IN COLOR WHEN IN
COMPETENT DOLOMITE BEDROCK.  THE BEDROCK IN THIS AREA IS SUBDIVIDED BY FAULTS, FRACTURES, JOINTS, AND TO A
LESSER EXTENT BEDDING SURFACES.  THESE FEATURES TEND TO CREATE LARGE BLOCKS OF ROCK AND IT IS ALONG THESE
STRUCTURAL SURFACES THAT BEDROCK WEATHERING IS MOST INTENSE.   THE WEATHERING DECREASES INWARD AND AWAY FROM
THESE FEATURES TO A SOLID UNWEATHERED DOLOMITE INTERIOR.

   HYDROGEOLOGY

THE PRESENCE OF SINKHOLES BOTH ONSITE AND OFFSITE CHARACTERIZE DISSOLVED CARBONATE ROCK TERRAIN, COMMONLY
CALLED KARST.  DEVELOPMENT OF SINKHOLES AND THE ASSOCIATED SIGNIFICANT SOLUTION OF BEDROCK ARE DEPENDENT ON
CLIMATE, SOLUBILITY, POROSITY AND PERMEABILITY OF THE ROCK; SOIL AND VEGETATION COVERS; GROUND WATER LEVEL
FLUCTUATIONS; SURFACE DRAINAGE AND THE CHEMICAL CORROSIVENESS OF GROUND WATER.  VERTICAL GROUND WATER
MOVEMENT IS BY CHANNELED FLOW THROUGH VERTICAL SHAFTS OR JOINTS; HORIZONTAL FLOW IS PRIMARILY THROUGH
SOLUTION CONDUITS ALONG FRACTURES (FAULTS, JOINTS AND BEDDING PLANE PARTINGS) WHICH FORM A   COMPLEX SYSTEM
OF TUBES OR PIPES.  AS CORROSION ALONG THE FRACTURES ENLARGE SOLUTION CONDUITS, FUNNEL-SHAPED SINKHOLES OFTEN
APPEAR, CONDUIT ROOFS COLLAPSE AND PRINCIPAL FLOW CHANNELS ARE FORMED.

MAJOR WATER BEARING FRACTURES AT THE VOORTMAN SITE TREND NORTHEAST TO SOUTHWEST AND DIP NORTHWEST, NORTH AND



NORTHEAST.  BEDDING PLANES TREND TO THE NORTHEAST AND DIP TO THE SOUTHEAST.  THE RESULTING GENERAL   GROUND
WATER AND SURFACE WATER FLOW DIRECTIONS ARE EAST TO NORTHEAST TOWARDS SAUCON CREEK.  STATIC WATER LEVELS
RANGE FROM APPROXIMATELY 27 FEET TO 40 FEET BELOW GROUND SURFACE.

THE FRACTURE TRACE ANALYSIS, DRILLING PROGRAM AND GEOPHYSICAL INVESTIGATIONS ALL CONFIRM THE PRESENCE OF
FRACTURE AND VOID ZONES WITHIN THE DOLOMITE.  RESULTS FROM THE AQUIFER TEST VERIFY THE FRACTURED AND
CAVERNOUS NATURE OF THE DOLOMITE AND INDICATE LARGE TRANSMISSIVITIES AND SUBSTANTIAL FLOW RATES OF GROUND
WATER.

   SINKHOLE DEVELOPMENT

A SOLUTION-TYPE SINKHOLE IS A DEPRESSION IN THE SURFACE OF THE GROUND WHICH USUALLY IS CAUSED BY THE COLLAPSE
OF THE SOLUTION CAVITY ROOF IN CARBONATE ROCK.  THE FORMATION OF THESE SINKHOLES IS DEPENDENT   UPON THE
PRESENCE OF LIMESTONE OR DOLOMITE AND THEIR INHERENT SOLUBILITY IN WATER. IT SHOULD BE NOTED THAT NOT ALL
AREAS UNDERLAIN BY CARBONATE BEDROCKS ARE SUBJECT TO SIGNIFICANT SOLUTION AND SINKHOLE DEVELOPMENT. HOWEVER,
THE DOLOMITE BEDROCK PRESENT AT THIS SITE IS SUSCEPTIBLE TO SINKHOLE DEVELOPMENT. THE GROUND WATER AT THE
SITE FLOWS THROUGH FRACTURES CAUSED BY FAULTING. THE CARBONATE BEDROCK AT THE SITE HAS BEEN BROKEN INTO A
NETWORK OF JOINTS AND FRACTURES WHICH ALLOW THE MOVEMENT OF GROUND WATER.  AS THE GROUND WATER PASSES THROUGH
THESE FRACTURES, IT WIDENS THE FRACTURES BY SLOWLY DISSOLVING THE ROCK.  EVENTUALLY, A SYSTEM OF CAVES OR
EXTREMELY LARGE FRACTURES FORM FROM THE DISSOLVING OF THE BEDROCK BY THE WATER.  THE WIDENING CONTINUES UNTIL
THE CAVE ROOF IS DISSOLVED TO A POINT WHERE THE SOIL OVERBURDEN MAY BE PLACED IN SUSPENSION AND EVENTUALLY
FLUSHED OUT OF THE BOTTOM OF THE NEWLY FORMED SINKHOLE BY GROUND WATER FLOW.  THE SINKHOLE WILL RANGE IN SIZE
FROM LESS THAN A FOOT TO A LARGE CAVE AS WITNESSED NEAR THE VOORTMAN FARM SITE.

   SINKHOLE WASTE CHARACTERIZATION

THE PURPOSE OF SAMPLING THE SINKHOLE SOILS WAS TO CHARACTERIZE AND DETERMINE THE CONCENTRATIONS OF SUSPECTED
CONTAMINANTS REMAINING IN THE SINKHOLE.  A SKETCH OF THE SINKHOLE IS SHOWN IN FIGURE 4.  BOTH SOIL AND WATER
SAMPLES WERE TAKEN IN THE SINKHOLE, AND THESE RESULTS ARE SHOWN BELOW IN TABLES 1 AND 2.  THESE SPECIFIC
METALS ARE HIGHLIGHTED BECAUSE OF THEIR POTENTIAL TOXICITY AND THEIR ASSOCIATION WITH THE SOURCE OF THE
BATTERY CASINGS.

   SOILS WASTE CHARACTERIZATION

SOIL SAMPLES WERE COLLECTED DURING THE DRILLING OF THE OVERBURDEN SOILS AT THE INITIAL WELL WHICH WAS
APPROXIMATELY 100 FEET SOUTH EAST OF THE SINKHOLE.  SAMPLES WERE COLLECTED AT INTERVALS OF FIVE FEET.  
ORGANICS ANALYSIS WAS CONDUCTED FOR THE SOIL SAMPLES FROM THE 45 TO 47 FOOT DEPTH BUT THE ONLY COMPOUNDS
DETECTED WERE FROM LABORATORY INTRODUCED CONTAMINATION RATHER THAN ENVIRONMENTAL CONTAMINATION.  THE   METALS
ANALYSIS PER-FORMED ON ALL THE SAMPLES SHOWED LOW LEVELS OF CADMIUM, COPPER, LEAD, NICKEL, AND ZINC.  NO
COMPOUND OR METAL ENCOUNTERED IS AT LEVELS THAT WARRANT CONCERN.

AS SHOWN IN TABLE 3, THE VALUES FROM DIFFERENT DEPTHS OF SOIL BORING VF-4 WERE WITHIN TYPICAL RANGES FOR U.S.
SOILS EXCEPT FOR ONE HIGH READING OF COPPER AT A DEPTH INTERVAL OF 10 TO 12 FEET.

   GROUND WATER WASTE CHARACTERIZATION

THE FIELD ACTIVITIES INSTALLED FOUR MONITORING WELLS SURROUNDING THE SINKHOLE ON THE NORTH, EAST, SOUTHEAST
AND SOUTH SIDES.  THESE MONITORING WELLS WERE SAMPLED ON TWO OCCASIONS.  THE RESULTS REVEALED NO  PRESENCE OF
VOLATILE, PESTICIDES OR PCB CONSTITUENTS.  SOME SEMIVOLATILE CONSTITUENTS WERE ENCOUNTERED BUT WERE
ATTRIBUTED TO LABORATORY CONTAMINATION.  THE INORGANICS REVEAL THAT SOME OF THE COMPOUNDS WERE   DETECTED
BELOW THE NATIONAL PRIMARY AND SECONDARY DRINKING WATER STANDARDS.  TABLE 4 SUMMARIZES THESE RESULTS FOR THE
INORGANICS OF CONCERN.

TEN HOMEOWNERS WERE ALSO CONTACTED FOR SAMPLING OF THEIR RESIDENTIAL WELLS TO DETECT ANY POSSIBLE OFFSITE
MIGRATION.  ALL RESIDENTIAL WELLS WERE WITHIN THE NATIONAL PRIMARY AND SECONDARY DRINKING WATER STANDARDS. IT
SHOULD BE NOTED THAT THESE ARE GENERALLY LOCATED SOUTH AND EAST OF THE SITE WHICH IS CONSIDERED AN UPGRADIENT
AND BACKGROUND AREA FOR THE VOORTMAN SITE.

   SURFACE WATER CHARACTERIZATION

SURFACE WATER AND SEDIMENT SAMPLING WAS PERFORMED ALONG SAUCON CREEK AND THE WEDGEWOOD WATER COURSE (SEE
FIGURE 2).  THE PURPOSE OF THE SAMPLING WAS TO IDENTIFY THE POTENTIAL OF THE VOORTMAN FARM SITE TO   AFFECT



OFFSITE RECEPTORS AND INTERCEPTORS OF GROUND WATER MIGRATION PATH WAYS.

SIX SURFACE WATER LOCATIONS WERE SAMPLED.  THE ANALYTICAL RESULTS SHOW THAT NO VOLATILE, SEMIVOLATILE OR
PESTICIDES/PCB ORGANIC COMPOUNDS WERE DETECTED.  INORGANIC DATA ON TABLE 5 ALSO SHOWS NO LEVELS ABOVE  
LIMITS OF CONCERN.

   SEDIMENT WASTE CHARACTERIZATION

SEDIMENT SAMPLES WERE COLLECTED AT THE SAME LOCATIONS AS THE SURFACE WATER SAMPLES.  THE ORGANIC ANALYSIS
RESULTS SHOW THE MEASURE OF METHYLENE CHLORIDE AND 4-METHYLPHENOL ABOVE DETECTION LIMITS.  THE RESULTS ARE
SHOWN IN APPENDIX B OF THE RI REPORT.  THESE ESTIMATED LEVELS ARE NOT CONSIDERED A THREAT TO THE ENVIRONMENT. 
SOME SEMIVOLATILE COMPOUNDS AND PESTICIDES WERE ALSO REVEALED, BUT WERE BELOW THE DETECTION LIMITS FOR
ANALYSIS.

TABLE 6 PRESENTS A SUMMARY OF THE SEDIMENT SAMPLE RESULTS FOR THE METALS OF INTEREST FOR THE STUDY.

THOUGH ALL METALS WERE DETECTED, NONE ARE CONSIDERED PRESENT AT LEVELS INDICATING CONTAMINATION FROM THE
VOORTMAN FARM SITE.

   #AI
   AIR INVESTIGATION

DUE TO THE NATURE OF POTENTIAL CONTAMINATION FROM THE VOORTMAN FARM SITE, IT WAS NOT EXPECTED THAT AIR
QUALITY WOULD BE AFFECTED.  HOWEVER THE RI HAS DOCUMENTED AIR QUALITY IN ORDER TO INSURE THAT BOTH ONSITE  
WORKERS AND LOCAL RESIDENTS WERE NOT EXPOSED TO CONTAMINANTS FROM THIS POTENTIAL SOURCE.  AIR SAMPLING WAS
CONDUCTED AROUND THE PERIMETER OF THE SINKHOLE BEFORE THE RI, DURING THE FIELD ACTIVITIES AND AFTER SITE  
ACTIVITIES HAD BEEN COMPLETED.  IT WAS DETERMINED THAT AIR QUALITY CONDITIONS AT THE SITE WERE NOT A CONCERN. 
NO ORGANIC VAPOR OR INORGANIC GASES WERE FOUND AT THE SITE, AND ONLY TRACE LEVELS OF TOTAL METALS WERE
DETECTED.  THERE IS NO INDICATION THAT THE SITE IS ADVERSELY AFFECTING LOCAL AIR QUALITY CONDITIONS.

   #PHEC
   PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS

THE PURPOSE OF THIS SECTION IS TO FULFILL THE PUBLIC HEALTH EVALUATION REQUIREMENTS OF THE NATIONAL OIL AND
HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP) AND THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA) AS AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION
ACT OF 1986 (SARA).  THE STANDARDS USED AS CRITERIA FOR JUDGMENT OF THE PROJECT ANALYTICAL RESULTS COMPLY
WITH THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).

A COMPREHENSIVE EXPOSURE PATHWAY ANALYSIS WAS PERFORMED FROM DATA GENERATED FOR THE VOORTMAN FARM SITE TO
IDENTIFY AND CHARACTERIZE POTENTIAL ADVERSE HEALTH EFFECTS RELATED TO THE SITE. BECAUSE ALL VISUAL EVIDENCE
OF THE INITIAL PRIMARY SOURCE OF CONTAMINATION (BATTERY CASINGS) HAD BEEN REMOVED FROM THE SITE, THE
PRINCIPAL RELEASE SOURCES IDENTIFIED WERE SOILS IN THE SINKHOLE AND GROUND WATER POTENTIALLY   CONTAMINATED
FROM THE PRIMARY SOURCE.  THE PATHWAYS EXAMINED INCLUDED AIR, SOIL, GROUND WATER AND SURFACE WATER.

THERE WERE NO VOLATILE ORGANIC COMPOUNDS DETECTED DURING THE AIR QUALITY INVESTIGATION; THEREFORE, THE
POTENTIAL FOR AIR RELEASES ASSOCIATED WITH VOLATILIZATION IS CONSIDERED VERY LOW.  FUGITIVE DUST EMISSIONS
FROM THE SINKHOLE THAT COULD POSE A THREAT TO HUMAN HEALTH OR THE ENVIRONMENT ARE ALSO JUDGED NOT TO BE A
CONCERN DUE TO THE PHYSICAL SETTING AND REMOTE LOCATION OF THE SITE TO POTENTIAL RECEPTORS.

WHEN CONSIDERING ARAR'S, THE SOIL PATHWAY DOES PRESENT POSSIBLE HEALTH EFFECTS RELATED TO INGESTION OF
SINKHOLE SOILS.  ONE SAMPLE COLLECTED FROM THE BOTTOM OF THE SINKHOLE DID CONTAIN A SUFFICIENT CONCENTRATION
OF LEAD TO POTENTIALLY CAUSE CHRONIC TOXIC EFFECTS TO A CHILD IF INGESTED ROUTINELY OVER A LIFETIME. 
HOWEVER, GIVEN THE LIKELIHOOD THAT THIS WILL OCCUR, THE RISK POSED IS NOT A MAJOR CONCERN.

THE POTENTIAL RELEASE OF METALS TO THE GROUND WATER BY LEACHING OF SITE SOILS AND PAST POSSIBLE RELEASES FROM
THE WASTE SOURCE WAS IDENTIFIED AS THE MOST SIGNIFICANT AND PROBABLE EXPOSURE PATHWAY AT THE VOORTMAN FARM
SITE.  THIS PATHWAY WAS NOT EVIDENT, HOWEVER, BASED ON THE RESULTS OBTAINED FROM THE RI FIELD INVESTIGATIONS. 
NEITHER THE NEARBY MONITORING WELLS NOR THE HOUSEHOLD WELLS THAT WERE SAMPLED WERE FOUND TO HAVE GROUND WATER
THAT EXHIBITED PARAMETER CONCENTRATIONS ABOVE NATIONAL PRIMARY DRINKING WATER STANDARDS.  ALSO, THE GROUND
WATER SAMPLES DID NOT CONTAIN METALS AT LEVELS THAT WOULD INDICATE THAT CONTAMINANTS ARE BEING RELEASED FROM
THE VOORTMAN FARM SITE.  HOWEVER, DUE TO THE HETEROGENEOUS NATURE OF GROUND WATER FLOW AT THIS SITE, THIS
PATHWAY MAY NOT BE COMPLETELY CHARACTERIZED AND CATEGORICALLY CANNOT BE ASSIGNED AS A "NO RISK" ROUTE.



THE RESULTS OF THE SURFACE WATER/SEDIMENT INVESTIGATION INDICATE THAT THERE IS A LOW POTENTIAL FOR ADVERSE
EFFECTS TO HUMAN HEALTH OR METALS AT LEVELS THAT WOULD INDICATE THAT CONTAMINANTS ARE BEING RELEASED AQUATIC
LIFE.  DATA FROM THE RI SHOW THAT THE RECREATIONAL OR AGRICULTURAL USE OF THESE SURFACE WATERS IS NOT
ADVERSELY AFFECTED.

   REMEDIAL ALTERNATIVES REVIEW

   REMEDIAL ACTION ALTERNATIVE NO. 1 - NO ACTION (RAA NO. 1)

   DESCRIPTION

A NO ACTION ALTERNATIVE MEANS THAT NO FURTHER MEASURES ARE PROPOSED FOR IMPLEMENTATION AT THE VOORTMAN FARM
SITE UNDER THIS ALTERNATIVE. THE ONLY ACTIVITY THAT WILL OCCUR UNDER THE NO ACTION ALTERNATIVE IS A REVIEW OF
THE SITE EVERY FIVE YEARS AS REQUIRED UNDER SARA SECTION 121(C) AS LONG AS HAZARDOUS SUBSTANCES, POLLUTANTS,
OR CONTAMINANTS THAT MAY POSE A THREAT TO HUMAN HEALTH OR THE ENVIRONMENT REMAIN AT THE SITE.

   TECHNICAL EVALUATION

IMPLEMENTATION OF THE NO ACTION ALTERNATIVE WILL NOT REDUCE THE EXISTING VERY LOW RISK AT THE SITE.  HOWEVER,
THE PHYSICAL HAZARDS ASSOCIATED WITH IMPLEMENTING A REMEDIAL ACTION AT THE SINKHOLE WILL BE   ELIMINATED. THE
REMOTE LOCATION OF THE SITE CURRENTLY RESTRICTS ACCESS. THEREFORE, ADDITIONAL MEASURES TO RESTRICT ACCESS
WILL NOT BE IMPLEMENTED.  THE NO ACTION ALTERNATIVE IS FEASIBLE TO IMPLEMENT.

   PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

THERE IS VERY LOW RISKS CURRENTLY POSED BY THE SITE.  THE LEAD IN THE SINKHOLE SOILS DOES NOT APPEAR TO BE
MOBILE, THE SMALL VOLUME OF SOILS AND/OR RESIDUAL WASTES THAT COULD POTENTIALLY BE REMOVED, AND THE   ABILITY
OF THE GROUND WATER SYSTEM TO ATTENUATE THE LEAD LEACHED FROM THE SINKHOLE SOILS SHOULD LEACHING OCCUR,
SUPPORT THE NO ACTION ALTERNATIVE AS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

   INSTITUTIONAL EVALUATION

THE COMMUNITY PERCEPTION OF THE CURRENT STATUS OF THIS SITE IS POSITIVE.  THE INITIAL CONCERN OF THE
COMMUNITY WAS ASSOCIATED WITH THE PRACTICE OF UNCONTROLLED DUMPING AT THE SITE.  SINCE DUMPING HAS CEASED, 
ALL VISIBLE EVIDENCE OF THE DISPOSED WASTE HAS BEEN REMOVED FROM THE SINKHOLE; THEREFORE, THE PUBLIC
PERCEPTION IS CONSIDERED POSITIVE. MOREOVER, THERE WILL BE NO LOCAL DISRUPTIONS TO THE COMMUNITY FROM NOISE
OR TRUCK TRAFFIC THAT COULD BE ASSOCIATED WITH OTHER RAAS.

   COST EVALUATION

THE ONLY COSTS ASSOCIATED WITH IMPLEMENTATION OF THIS ALTERNATIVE INCLUDE ADMINISTRATION COSTS FOR CONDUCTING
THE FIVE-YEAR REVIEW.  THERE ARE NO CAPITAL OR OPERATION AND MAINTENANCE COSTS.  ALL OF THE REMEDIAL ACTION
ALTERNATIVES WILL INCLUDE THE FIVE-YEAR REVIEW SINCE ALL OF THE ALTERNATIVES INVOLVE LEAVING SOME MEASURE OF
WASTES IN PLACE BECAUSE OF THE EXTREME HAZARDS AND UNCERTAINTIES ASSOCIATED WITH COMPLETE REMOVAL. THEREFORE,
THIS COST WAS ASSUMED TO BE ZERO.

   REMEDIAL ACTION ALTERNATIVE NO. 2  NO ACTION WITH CONTINUED GROUNDWATER
   MONITORING  (RAA NO.2)

   DESCRIPTION

THIS ALTERNATIVE IS SIMILAR TO RAA NO. 1  BUT THIS ALTERNATIVE INCLUDES CONTINUED SAMPLING OF THREE ONSITE
GROUNDWATER MONITORING WELLS VF-1, VF-2, AND VF-4.   THE THREE WELLS WILL BE SAMPLED ANNUALLY FOR FIVE YEARS
AND ANALYZED FOR THE METALS RELATED TO THE WASTE SOURCE.

AS UNDER THE NO ACTION ALTERNATIVE, A REVIEW OF THE SITE WILL OCCUR EVERY FIVE YEARS.  THE MONITORING WELL
ANALYSIS REPORTS ARE SUBJECT TO THE SAME FIVE-YEAR REVIEW OUTLINED UNDER THE NO ACTION ALTERNATIVE.

   TECHNICAL EVALUATION

IMPLEMENTATION OF THIS ALTERNATIVE AT THE VOORTMAN FARM SITE WILL PREVENT AN INCREASE IN THE CURRENT RISK
POSED BY THE SITE.  GROUNDWATER MONITORING AND ANALYSIS ARE EASY TO IMPLEMENT TECHNOLOGIES UTILIZING  
ESTABLISHED FIELD SAMPLING AND LABORATORY ANALYSIS PROCEDURES WITH VIGOROUS QUALITY ASSURANCE AND QUALITY



CONTROL REQUIREMENTS.  THERE IS NO RISK POSED TO FIELD PERSONNEL SINCE THE WELLS ARE LOCATED A MINIMUM OF 120
FEET FROM THE SINKHOLE.  SAMPLING AND ANALYSIS ARE RELIABLE ON A LONG-TERM BASIS AND WILL PROVIDE A
HISTORICAL DATA BASE ON WATER QUALITY AT THE VOORTMAN FARM SITE.

   PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

CONTINUED MONITORING WILL PROVIDE A MECHANISM TO DETERMINE THE TRENDS, IF ANY, OR FUTURE CONTAMINANT
CONCENTRATIONS AND MIGRATION FROM THE SITE. THE PREVENTION OF INCREASE IN RISK GOAL WILL BE ACHIEVED  
THROUGH CONTINUED GROUNDWATER MONITORING OF THE SITE.  THE ONLY APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) WHICH THIS ALTERNATIVE DOES NOT COMPLY WITH IS THE CHRONIC DAILY INTAKE FOR SINKHOLE
SOILS.   THE GROUNDWATER, BASED ON RESULTS OF THE RI, CURRENTLY COMPLIES WITH THE NATIONAL PRIMARY AND
SECONDARY DRINKING WATER STANDARDS FOR THE CONTAMINANTS OF CONCERN AT THE VOORTMAN FARM SITE.  NO  
LOCATION-SPECIFIC OR ACTION-SPECIFIC ARARS ARE APPLICABLE TO THIS ALTERNATIVE. SINCE CONTAMINANTS REMAIN IN
PLACE, THERE WILL BE NO REDUCTION IN EXISTING TOXICITY, MOBILITY, OR VOLUME. HOWEVER, THE CONSERVATIVELY
ESTIMATED GROUNDWATER VELOCITIES CALCULATED DURING THE RI INDICATED THAT A CONTAMINANT PLUME FROM THE
SINKHOLE WOULD HAVE MIGRATED AT LEAST 2,450 FEET.   THIS PLUME WOULD HAVE BEEN INTERCEPTED BY THE MONITORING
WELLS LOCATED LESS THAN 500 FEET AWAY FROM THE SINKHOLE. THEREFORE, THE RESULTS OF THE RI MOST LIKELY ARE
REPRESENTATIVE OF THE LEVEL OF ANY IMPACT ON AQUIFER QUALITY RESULTING FROM CONTAMINANT  SOURCES LOCATED IN
THE SINKHOLE.  THE ANALYTICAL DATA SHOWED THAT ANY IMPACT TO THE GROUNDWATER FROM THE CONTAMINANTS THOUGHT TO
EXIST IN THE SINKHOLE HAD BEEN MINIMAL.  CONTINUED MONITORING WILL PROVIDE THE   MECHANISM TO DETECT ANY
CONTAMINANT PLUME MIGRATION FROM THE SITE THE SITE.  IN ADDITION, IN THE UNLIKELY EVENT THAT A CONTAMINANT
PLUME SHOULD BE DETECTED BY THE MONITORING WELLS, ADDITIONAL REMEDIAL ACTIONS,   INCLUDING REMOVAL OF
SINKHOLE SOILS, COULD BE IMPLEMENTED.

OVERALL, THE NO ACTION ALTERNATIVE WITH CONTINUED MONITORING IS CONSIDERED PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.

   INSTITUTIONAL EVALUATION

CONTINUED MONITORING AT THE SITE SHOULD BE POSITIVELY PERCEIVED BY THE LOCAL COMMUNITY.  THE BENEFITS OF
CONTINUED MONITORING INCLUDE ACTIVE PERIODIC REVIEW OF THE SITE, AND PROVISION OF A HISTORICAL WATER  
QUALITY DATA BASE. AS WITH RAA NO. 1, THERE WILL BE NO DISRUPTIONS TO THE LOCAL COMMUNITY BY NOISE OR TRUCK
TRAFFIC.

   COST EVALUATION

THERE ARE NO CAPITAL COSTS ASSOCIATED WITH THIS ALTERNATIVE. HOWEVER, THERE WILL BE ANNUAL COSTS INCURRED FOR
SAMPLING AND ANALYSIS. IMPLEMENTATION OF RAA NO. 2 WILL RESULT IN A PRESENT WORTH COST OF $26,010.

   REMEDIAL ACTION ALTERNATIVE NO. 3 - EXCAVATION AND OFF-SITE TREATMENT
   AND  DISPOSAL AT A RCRA-APPROVED FACILITY, AND CONTINUED MONITORING (RAA NO.3)

   DESCRIPTION

SEVERAL SITE PREPARATION ACTIVITIES WILL BE PERFORMED BEFORE INITIATION OF EXCAVATION IN THE SINKHOLE.  THE
SITE PREPARATION ACTIVITIES INCLUDE:

   *    GEOPHYSICAL INVESTIGATION;

   *    CONSTRUCTION OF AN ACCESS/HAUL ROAD;

   *    CONSTRUCTION OF A RAMP AND EQUIPMENT STAGING AREA FOR ACCESS TO THE SINKHOLE;

   *    CONSTRUCTION OF A DEWATERING DISCHARGE PIPELINE AND SEDIMENT TRAP; AND

   *    CONSTRUCTION OF SEGREGATED SOILS AND WASTE STOCKPILE AREAS.

BECAUSE OF THE HAZARD POSED BY THE SINKHOLE AND THE SURROUNDING AREA, CONSTRUCTION OF A RAMP AND EQUIPMENT
LEDGE, SIMILAR TO THAT USED FOR THE EMERGENCY REMOVAL OPERATION, IS NECESSARY.  CONSTRUCTION OF A RAMP AND
EQUIPMENT LEDGE, HOWEVER, WILL NOT COMPLETELY GUARD AGAINST A SINKHOLE COLLAPSE.  THE HAZARDS ASSOCIATED WITH
IMPLEMENTATION OF A REMEDIAL ACTION ALTERNATIVE WILL BE GREATER THAN THE HAZARDS POSED DURING THE EMERGENCY
REMOVAL OPERATION BECAUSE OF THE INCREASED DEPTH OF EXCAVATION.



IT IS HIGHLY PROBABLE THAT THE WATER TABLE WILL BE ENCOUNTERED DURING SINKHOLE EXCAVATION.  THEREFORE, A
CONTINUOUS DEWATERING OPERATION WILL BE REQUIRED DURING SINKHOLE EXCAVATION.

ASSUMING THAT THE SINKHOLE DIMENSIONS ARE APPROXIMATELY THE SAME AS DURING THE RI (65 FEET EAST TO WEST, 45
FEET NORTH TO SOUTH, AND 40 TO 45 FEET DEEP), APPROXIMATELY 300 CUBIC YARDS OF SOIL CAN BE REMOVED FROM  THE
SINKHOLE BEFORE BEDROCK IS ENCOUNTERED.  THIS ESTIMATE INCLUDES APPROXIMATELY 100 CUBIC YARDS OF
UNCONTAMINATED SOIL FROM OVERBURDEN SLUMPING.  THEREFORE, IT IS ESTIMATED THAT APPROXIMATELY 200 CUBIC YARDS
OF CONTAMINATED SOIL/ASHES WILL REQUIRE DISPOSAL AND/OR TREATMENT.

ALL WASTES THAT ARE TRANSPORTED OFF-SITE MUST COMPLY WITH RCRA MANIFEST AND OTHER REQUIREMENTS UNDER 40 CFR
PARTS 262 AND 263.  THE FACILITY SELECTED TO RECEIVE THE WASTE MUST BE IN COMPLIANCE WITH ALL   APPLICABLE
FEDERAL AND STATE ENVIRONMENTAL AND PUBLIC HEALTH STATUTES.

THE TRANSPORTATION OF HAZARDOUS WASTES IS REGULATED BY THE DEPARTMENT OF TRANSPORTATION (DOT), THE EPA, THE
STATE, AND, IN SOME INSTANCES, BY LOCAL ORDINANCES AND CODES.  THE EPA REGULATIONS IN 40 CFR PARTS 262 AND
263 ADOPT DOT REGULATIONS PERTAINING TO LABELING, PLACARDING, PACKAGING, SPILL REPORTING, MANIFEST SYSTEM,
AND RECORD KEEPING.

MONITORING OF THE THREE ON-SITE GROUNDWATER WELLS WILL CONTINUE ON AN ANNUAL BASIS FOR FIVE YEARS AS OUTLINED
IN RAA NO.2.  AT THAT TIME, A REVIEW OF THE SITE WILL BE CONDUCTED TO DETERMINE IF ADDITIONAL   MONITORING IS
NECESSARY.

   TECHNICAL EVALUATION

EXCAVATION AND OFF-SITE DISPOSAL WILL PROVIDE IMMEDIATE BENEFITS BY REDUCING AND VIRTUALLY ELIMINATING THE
POTENTIAL RISKS ASSOCIATED WITH THE SITE.  HOWEVER, DURING IMPLEMENTATION OF THE ALTERNATIVE, WHICH IS  
ESTIMATED TO TAKE APPROXIMATELY SIX MONTHS, SHORT-TERM RISKS WILL BE POSED TO FIELD PERSONNEL AND THE
COMMUNITY.  THE RISKS INCLUDE:

   *    PHYSICAL HAZARDS TO FIELD PERSONNEL ASSOCIATED WITH THE INSTABILITY OF THE SINKHOLE DURING
        EXCAVATION;

   *    FUGITIVE DUST AND FIELD PERSONNEL EXPOSURE TO CONTAMINANTS; AND

   *    POSSIBLE EXPOSURE TO THE COMMUNITY FROM ACCIDENTS OR SPILLAGE DURING TRANSPORTATION.

THIS ALTERNATIVE PROVIDES A HIGH DEGREE OF LONG-TERM EFFECTIVENESS BY VIRTUE OF THE FACT THAT THE
CONTAMINANTS ARE REMOVED.  NO OPERATION AND MAINTENANCE OR EQUIPMENT REPLACEMENT ARE REQUIRED IN IMPLEMENTING
THIS ALTERNATIVE.

THE PHYSICAL HAZARD ASSOCIATED WITH EXCAVATION IN AN AREA PRONE TO SINKHOLE DEVELOPMENT AND SUBSIDENCE MAKES
IMPLEMENTATION OF THIS ALTERNATIVE EXTREMELY DIFFICULT.  AN EXCAVATION OPERATION WITHIN THE SINKHOLE WILL
INCREASE THE POTENTIAL FOR FURTHER COLLAPSE, WHICH COULD RESULT IN CATASTROPHIC LOSS OF CONSTRUCTION
EQUIPMENT AND PROBABLE INJURY OR DEATH FOR THE OPERATORS.  HOWEVER, REMOVAL AND OFF-SITE DISPOSAL ARE
RELIABLE AS LONG AS AN ACCEPTABLE DISPOSAL SITE IS IDENTIFIED.

   PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

THIS RAA IS CAPABLE OF ACHIEVING ALL CONTAMINANT-SPECIFIC ARARS. COMPLIANCE WITH ACTION-SPECIFIC ARARS
INCLUDES: OSHA REGULATIONS FOR PROTECTION OF WORKER HEALTH AND SAFETY AND REGULATIONS GOVERNING  
TRANSPORTATION.

   INSTITUTIONAL EVALUATION

IT IS LIKELY THAT IMPLEMENTATION OF THIS RAA WOULD RECEIVE A POSITIVE RESPONSE FROM THE COMMUNITY, ALTHOUGH
RESIDENTS IN THE IMMEDIATE VICINITY COULD BE INCONVENIENCED BY DISRUPTION OF NORMAL TRAFFIC PATTERNS DUE TO
TRUCK MOVEMENTS.  IN ADDITION, THE COMMUNITY PROBABLY WILL BE CONCERNED WITH THE SAFETY OF AN EXCAVATION
OPERATION AND POSSIBLE EXPOSURE TO FUGITIVE EMISSIONS.  ALSO, SOME RESISTANCE TO  HAULING THE WASTE REMOVED
THROUGH THE LOCAL NEIGHBORHOOD MAY BE EVIDENT BECAUSE OF THE POTENTIAL FOR SPILLS OR ACCIDENTS THAT WOULD
POTENTIALLY THREATEN THE LOCAL CITIZENS.

   COST EVALUATION



A PRESENT WORTH ANALYSIS FOR THIS ALTERNATIVE IS ESTIMATED TO BE $407,040.  THE ANNUAL OPERATION AND
MAINTENANCE COSTS FOR CONTINUED GROUNDWATER MONITORING WERE PRESENTED PREVIOUSLY IN RAA NO. 2.

   REMEDIAL ACTION ALTERNATIVE NO. 4 - EXCAVATION, ON-SITE TREATMENT BY
   SOLIDIFICATION, OFF-SITE DISPOSAL, AND CONTINUED MONITORING (RAA NO.4)

   DESCRIPTION

THE EXCAVATION PORTION OF THIS RAA IS SIMILAR IN SCOPE TO THE DESCRIPTION IN RAA NO. 3.  IN ADDITION, AN
ON-SITE TREATMENT AREA WILL BE DESIGNATED TO ACCOMMODATE PROCESS EQUIPMENT.  A POZZOLANIC CEMENT, SUCH AS
PORTLAND TYPE I, OR LIME BASED TREATMENT METHOD IS CHOSEN FOR THE VOORTMAN FARM SITE BECAUSE THESE METHODS
ARE WELL SUITED FOR TREATMENT OF HEAVY METALS.  THE CONTAMINATED SOIL/ASHES WILL BE SEALED IN A MATRIX OF
CEMENT TO MINIMIZE THE POTENTIAL FOR LEACHING.

STANDARD EARTH MOVING EQUIPMENT CAN BE USED TO MOVE THE WASTE TO THE STAGING AREA AND SPREAD INTO THIN
LAYERS; FOLLOWED BY MIXING OF THE CEMENT OR LIME (BY SPRAYING OR PLOWING).  FOLLOWING TREATMENT, THE  
SOLIDIFIED MATERIAL WILL BE SUBJECTED TO THE RCRA EP TOXICITY TEST TO DETERMINE THE LEACHABILITY OF LEAD.  IF
THE MATERIAL PASSES, IT CAN BE "DELISTED" AS HAZARDOUS WASTE AND PLACED IN A NON-RCRA LANDFILL. HOWEVER,
PUBLIC PERCEPTION OF THE HAZARDS POSED BY THE TREATED MATERIAL MAY NECESSITATE DISPOSAL AT THE RCRA-APPROVED
LANDFILL.

GROUNDWATER MONITORING WILL CONTINUE FOR FIVE YEARS AS OUTLINED IN RAA NO. 2 IF THIS ALTERNATIVE IS
IMPLEMENTED.  THE TIME REQUIRED FOR IMPLEMENTATION IS ESTIMATED TO BE NINE TO TWELVE MONTHS, DEPENDING ON  
THE TESTING REQUIRED TO DETERMINE THE PROPER ADDITIVE AND MIXING REQUIREMENTS.

   TECHNICAL EVALUATION

ON A SHORT-TERM BASIS, THIS RAA WILL PROVIDE IMMEDIATE BENEFITS SINCE THE POTENTIAL CONTAMINANT SOURCE IS
REMOVED.  THE EXISTING RISKS AT THE SITE ARE THEORETICALLY REDUCED TO NO RISK.  ALTHOUGH THE PROCESS IS
COMMERCIALLY AVAILABLE AND READILY IMPLEMENTABLE, ITS WASTE TREATMENT CAPABILITY AND LONG-TERM RELIABILITY
WITH RESPECT TO LEACHABILITY AND STRUCTURAL INTEGRITY HAVE NOT BEEN DEMONSTRATED. EXTENSIVE SITE SPECIFIC
TESTING IS REQUIRED BEFORE TECHNOLOGY IMPLEMENTATION.

THIS ALTERNATIVE IS POTENTIALLY CAPABLE OF ACHIEVING THE CONTAMINANT SPECIFIC ARARS.

THE ENTIRE 200 CUBIC YARDS OF CONTAMINATED SOIL/ASHES CAN BE TREATED BY THIS METHOD.

   INSTITUTIONAL EVALUATION

ALTHOUGH THIS RAA MAY BE POSITIVELY PERCEIVED BECAUSE OF THE TREATMENT AND REMOVAL, THERE MAY BE SOME
RESISTANCE TO HAULING THE WASTE THROUGH THE COMMUNITY FOR DISPOSAL.  TRUCK MOVEMENTS WILL DISRUPT NORMAL  
TRAFFIC PATTERNS INCONVENIENCING LOCAL CITIZENS.  AS MENTIONED UNDER PREVIOUS ALTERNATIVES, THE DANGERS POSED
BY THE SINKHOLE MAY BE A CONCERN TO THE LOCAL RESIDENTS.

   COST EVALUATION

THE CAPITAL COSTS ASSOCIATED WITH IMPLEMENTATION OF THIS ALTERNATIVE ARE ESTIMATED TO BE $645,600.  THE COSTS
FOR CONTINUED GROUNDWATER MONITORING WERE PRESENTED PREVIOUSLY IN RAA NO. 2.

   REMEDIAL ACTION ALTERNATIVE NO. 5 - EXCAVATION, ON-SITE TREATMENT BY
   VITRIFICATION, OFF-SITE DISPOSAL, AND CONTINUED MONITORING (RAA NO. 5)

   DESCRIPTION

FOR IMPLEMENTATION OF THIS ALTERNATIVE, EXCAVATION WILL PROCEED AS OUTLINED IN RAA NO. 3.  IN ADDITION, A
TREATMENT AREA WILL BE DESIGNATED FOR ON-SITE VITRIFICATION.

VITRIFICATION IS CAPABLE OF PROVIDING A HIGH DEGREE OF CONTAINMENT. ELECTRODES WHICH PROVIDE HEATING ENERGY
ARE PLACED INTO THE WASTE TO BE TREATED.  GRAPHITE IS THEN PLACED BETWEEN THE ELECTRODES IN A PATTERN.

AS ENERGY IS APPLIED, CONVECTION CURRENTS DISTRIBUTE CONTAMINANTS UNIFORMLY THROUGH THE VITREOUS MASS BY
FUSION OR VAPORIZATION.  THE MATERIAL SOLIDIFIES AFTER THE POWER IS TURNED OFF.



GASEOUS EMISSIONS ARE COLLECTED IN A COVER OR VENTILATION HOOD PLACED OVER THE AREA BEING VITRIFIED.  SITE
PREPARATION FOR VITRIFICATION INVOLVES PLACEMENT OF THE WASTE IN AN AREA, DRILLING THE ELECTRODES INTO PLACE
AND SETTING UP A VENTILATION HOOD FOR AIR POLLUTION CONTROL.  NEW ELECTRODES ARE INSTALLED AND THE HOOD MOVED
UNTIL THE ENTIRE CONTAMINATED AREA HAS BEEN VITRIFIED.  SOME SETTLING MAY OCCUR AS A RESULT OF DENSIFICATION.
AFTER REMOVAL OF THE VITRIFIED MASS FOR DISPOSAL, THE TREATMENT AREA MAY REQUIRED BACKFILLING AND REGRADING
WITH CLEAN SOIL.

MOBILE UNITS ARE AVAILABLE FOR VITRIFICATION.  AN ELECTRIC UTILITY POWER SOURCE MUST BE AVAILABLE.

IMPLEMENTATION OF THIS ALTERNATIVE ALSO INCLUDES FIVE YEARS OF ANNUAL GROUNDWATER MONITORING.  TIME FOR
IMPLEMENTATION LIKELY WILL BE IN THE RANGE OF 12 TO 15 MONTHS, DEPENDING ON EQUIPMENT AVAILABILITY AND

   TECHNICAL EVALUATION

OF ALL SOLIDIFICATION TECHNOLOGIES, VITRIFICATION IS CAPABLE OF PROVIDING THE GREATEST DEGREE OF CONTAINMENT. 
HOWEVER, THIS TECHNOLOGY IS EXTREMELY ENERGY INTENSIVE AND REQUIRES SOPHISTICATED MACHINERY AND SPECIALLY
TRAINED PERSONNEL TO OPERATE.

VITRIFICATION HAS BEEN DEMONSTRATED AS A SUCCESSFUL TREATMENT TECHNOLOGY.  HOWEVER, ITS LONG-TERM RELIABILITY
IS STILL UNKNOWN AT THIS TIME.

   PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

VITRIFICATION IS CAPABLE OF ACHIEVING ALL THE IDENTIFIED CONTAMINANT SPECIFIC ARARS ASSOCIATED WITH THIS
SITE.  ASSUMING THAT CONTAMINANTS CAN NOT BE LEACHED FROM THE GLASS MATRIX, THE MOBILITY OF CONTAMINANTS IS
GREATLY REDUCED, IF NOT ELIMINATED.

IMPLEMENTATION OF SUCH A TECHNOLOGY ALSO WILL REQUIRED COMPLIANCE WITH ACTION-SPECIFIC ARARS, PRINCIPALLY
RELATING TO AIR POLLUTION CONTROL AND WASTEWATER TREATMENT.

   INSTITUTIONAL EVALUATION

ALTHOUGH IMPLEMENTATION OF THIS ALTERNATIVE MAY ACHIEVE ALL SPECIFIED ARARS, PUBLIC PERCEPTION IS UNCERTAIN. 
IT IS QUITE POSSIBLE THAT THE COMMUNITY WILL HAVE A NEGATIVE PERCEPTION OF THE VITRIFICATION   TECHNOLOGY. 
THE USE OF REQUIRED AIR POLLUTION CONTROL DEVICES AND THE APPEARANCE OF THE PROCESS EQUIPMENT ALSO MAY CREATE
A NEGATIVE PERCEPTION.

   COST EVALUATION

A PRESENT WORTH ANALYSIS FOR THIS ALTERNATIVE IS ESTIMATED TO BE $656,760.  THE ANNUAL OPERATION AND
MAINTAINANCE COSTS FOR CONTINUED GROUNDWATER MONITORING WERE PREVIOUSLY PRESENTED.

REMEDIAL ACTION ALTERNATIVE NO. 6 - SINKHOLE EXCAVATION, ONSITE TREATMENT BY SOIL WASHING, OFFSITE
DISPOSAL, AND CONTINUED MONITORING (RAA NO. 6)

   DESCRIPTION

EXCAVATION WILL PROCEED AS OUTLINED IN RAA NO. 3.  WASHING LEAD CONTAMINATED SOIL INVOLVES FIVE OPERATIONAL
PHASES:

        * SOIL SIZE SORTING AND CLASSIFICATION;

        * STOCKPILING OF UNSUITABLE WASTE (BATTERY CASINGS AND FRAGMENTS);

        * USING A CHEALATING AGENT (EDTA) TO EXTRACT LEAD FROM THE SOIL:

        * SEPARATION OF LIQUIDS FROM SOLIDS; AND

        * REMOVING LEAD FROM THE EXTRACTION LIQUID.

THE SOIL SORTING STEP INVOLVES CLASSIFYING THE SOIL INTO SIZE FRACTIONS THAT MAY OR MAY NOT REQUIRE TREATMENT
BASED ON THEIR LEAD CONTENT.  PREVIOUS EXPERIENCE WITH LEAD CONTAMINATED SOIL FROM SUPERFUND   SITES HAS
INDICATED THAT LEAD CONTAMINATION IS CONCENTRATED IN THE SMALLER SIZE FRACTIONS. THE SOIL IS THEN WASHED WITH



A CHELATING AGENT TO HOLD THE METAL IONS IN SOLUTION.

   TECHNICAL EVALUATION

TREATMENT PROCESSES USING SOIL WASHING ARE STILL IN THE DEVELOP-MENTAL STAGE.  THE ABILITY TO TREAT
LEAD-CONTAMINATED SOIL AT THE VOORTMAN FARM SITE WILL BE DEPENDENT ON THE SOIL AND WASTE CHEMISTRY,
PERMEABILITY, AND OTHER FACTORS.  THE LONG-TERM RELIABILITY OF THIS TREATMENT METHOD IS UNCERTAIN AT THIS
TIME.

   PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION

LEAD REMOVAL EFFICIENCIES USING SOIL WASHING TECHNOLOGIES RANGE FROM 70 PERCENT TO 90 PERCENT.  IF A 90
PERCENT REMOVAL EFFICIENCY IS ACHIEVED, LEAD CONCENTRATIONS IN SOIL COULD BE REDUCED TO BACKGROUND LEVELS. 
SUCH A REDUCTION WILL ENSURE COMPLIANCE WITH CONTAMINANT SPECIFIC ARARS. COMPLIANCE WITH ACTION-SPECIFIC
ARARS WILL REQUIRE TREATMENT OF THE PROCESS RESIDUALS TO DRINKING WATER STANDARDS.

   INSTITUTIONAL EVALUATION

RESIDENTS IN THE IMMEDIATE VICINITY MAY BE INCONVENIENCED BY NOISE AND DISRUPTION OF LOCAL TRAFFIC PATTERNS
DURING THE IMPLEMENTATION OF THIS ALTERNATIVE.  SOME RESISTANCE TO HAULING THE REMOVED WASTE THROUGH THE
LOCAL NEIGHBORHOOD AND CONCERN WITH CREATION OF ANOTHER HAZARDOUS WASTE STREAM (PROCESS WASTEWATER) MAY BE
EVIDENT.  THE COMMUNITY'S PERCEPTION OF THIS INNOVATIVE TECHNOLOGY IS UNCERTAIN AT THIS TIME.

   COST EVALUATION

THE CAPITAL COSTS FOR IMPLEMENTATION OF THIS ALTERNATIVE ARE $562,462. THE ANNUAL OPERATION AND MAINTENANCE
COSTS FOR CONTINUED GROUNDWATER MONITORING WERE PRESENTED PREVIOUSLY.

A COST COMPARISON SUMMARY OF THE REMEDIAL ACTION ALTERNATIVES IS PRESENTED IN TABLE 7.

   #ECSSR
   EVALUATION CRITERIA FOR SUPERFUND SELECTION OF REMEDY

THE SIX ALTERNATIVES DESCRIBED IN THE TEXT CAN BE GROUPED INTO TWO BASIC ALTERNATIVES FOR THIS EVALUATION. 
THE FIRST TWO ARE NO ACTION ALTERNATIVES, BUT RAA NO. 2 HAS MONITORING.  THE OTHER FOUR ARE FOR EXCAVATION
WITH SOME KIND OF TREATMENT FOR THE LEAD IN THE SINKHOLE SOILS. THIS SECTION WILL EVALUATE THE TWO TYPES OF
ALTERNATIVES BY THE NINE POINT CRITERIA RECOMMENDED IN EPA GUIDANCE.

   1.  COMPLIANCE WITH ARAR'S

        RAA #1 & 2:  ACTUAL LEAD LEVELS IN SINKHOLE SOILS COULD POSE A
                     HEALTH THREAT IF INGESTED OVER A LIFETIME.
        RAA #3 - 6:  EXCAVATION WOULD HOPE TO REMOVE CONTAMINATED SINKHOLE
                     SOILS TO COMPLY BUT THERE ARE PHYSICAL LIMITATIONS TO
                     EXCAVATION.

   2.  REDUCTION OF TOXICITY, MOBILITY AND VOLUME

        RAA #1 & 2:  THESE WILL NOT REDUCE TOXICITY, MOBILITY OR VOLUME.
        RAA #3 - 6:  THESE ALTERNATIVES WILL REMOVE SOILS THEREBY REDUCING
                     VOLUME.  TREATMENTS WILL ALSO REDUCE MOBILITY.

   3.  SHORT TERM EFFECTIVENESS

        RAA #1 & 2:  THE SITE REMAINS UNCHANGED.
        RAA #3 - 6:  EXCAVATION AND TREATMENTS COULD TAKE UP TO ONE
                     CONSTRUCTION SEASON.

   4.  LONG TERM EFFECTIVENESS

        RAA #1 & 2:  THERE IS A POSSIBILITY FOR LEAD AND THE OTHER METALS
                     TO ENTER THE WATER TABLE.
        RAA #3 - 6:  THERE IS A POSSIBILITY THAT THE EXCAVATION WILL



                     ACTUALLY REMOVE ALL CONTAMINATED SOILS AND
                     POSSIBLE BATTERY CASINGS.

   5.  IMPLEMENTABILITY

        RAA #1 & 2:  THE MONITORING WELLS ARE ALREADY IN PLACE.
        RAA #3 - 6:  CONSTRUCTION OF ACCESS ROADS TO THE BASE OF THE
                     SINKHOLE WILL BE DIFFICULT AND ANY FURTHER
                     EXCAVATION MAY CAUSE FURTHER SLUMPING OF SURFACE SOILS
                     INTO THE HOLE.

   6.  COST

        RAA #1 & 2:  MONITORING IS AN EFFECTIVE USE OF FUNDS.
        RAA #3 - 6:  EXCAVATION MAY NOT PROVIDE A COST EFFECTIVE REDUCTION
                     OF POSSIBLE RELEASES TO GROUNDWATER.

   7.  COMMUNITY REACTION

        RAA #1 & 2:  COMMUNITY REACTION IS ACCEPTABLE.
        RAA #3 - 6:  THE COMMUNITY MAY HAVE SOME RESISTANCE TO INCREASED
                     TRAFFIC AND HAULING OF "HAZARDOUS WASTES".

   8.  STATE ACCEPTANCE

        RAA #1 & 2:  THE STATE HAS AGREED WITH THE PROPOSED PLAN.
        RAA #3 - 6:  DER HAS EXPRESSED THAT THE RISKS OF EXCAVATION ARE
                     HIGH FOR THE SAFETY OF THE WORKERS INVOLVED IN THE
                     SINKHOLE.

   9.  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

        RAA #1 & 2:  MONITORING WILL PROTECT BOTH THE RESIDENTS ON
                     GROUNDWATER WELLS AND THE SURFACE WATERS.
        RAA #3 - 6:  EXCAVATION WILL CAUSE SOME RISKS FOR THE WORKERS AND
                   AIR RELEASES WILL HAVE TO BE MONITORED.  IF EXCAVATION
                   CAN ASSURE COMPLETE REMOVAL OF ANY POSSIBLE REMAINING
                   BATTERY CASINGS, THE EXCAVATION REMEDIES WOULD BE MORE
                   PROTECTIVE OF THE ENVIRONMENT BUT MONITORING WOULD
                   STILL BE NECESSARY.

   #RA
   RECOMMENDED ALTERNATIVE

THE PREVIOUS DESCRIPTIONS OF THE SIX ALTERNATIVES HAVE BEEN REVIEWED TO ASSESS THE PROTECTIVENESS OF HUMAN
HEALTH AND THE ENVIRONMENT AND IF THEY CAN ATTAIN THE ARARS FOR THE SITE SPECIFIC CONTAMINANTS.

THIS ROD HAS SELECTED THE SECOND ALTERNATIVE DESCRIBED IN RAA NO.2:

   1.  THE SELECTED REMEDY IS A "NO ACTION ALTERNATIVE WITH CONTINUED
   GROUND WATER MONITORING".

   2.  EPA AND DER WILL MONITOR ON SITE GROUND WATER WELLS AND ANALYZE FOR
   THE METALS RELATED TO THE WASTE SOURCE.

   3.  ALL MONITORING WILL BE DONE ON A YEARLY BASIS FOR THE NEXT FIVE
   YEARS. AFTER THIS PERIOD, EPA AND DER WILL REVIEW THE SITE TO DETERMINE
   IF CONTINUED MONITORING IS NECESSARY.

   4.  THIS REMEDIAL ACTION WILL NOT REQUIRE FURTHER TREATMENT OF GROUND
   WATER, SURFACE WATER, SEDIMENTS OR SOILS.  THE REMOVAL OF THE BURNING
   BATTERY CASINGS, ASHES AND SOILS HAVE EFFECTIVELY ELIMINATED THE SOURCE
   OF FUTURE THREATS TO GROUND WATER QUALITY.



   #CWAR
   COMPLIANCE WITH ARARS (APPLICABLE RELEVANT OR APPROPRIATE REQUIREMENTS)

THE ONLY SPECIFIC RISK IDENTIFIED IN THE RI/FS IS CRONIC DAILY INTAKE LEVELS FOR INGESTION OF THE SINK HOLE
SOILS WHICH CONTAIN ELEVATED LEVELS OF LEAD.  THIS RECOMMENDED ACTION WILL NOT REMOVE THE SINKHOLE SOILS SO
THE RISK MAY STILL BE PRESENT WHEN EPA AND DER REVIEW THE SITE IN FIVE YEARS.  HOWEVER, WE MUST TAKE INTO
CONSIDERATION THE SITE CHARACTERISTICS AND THE REAL RISKS ASSOCIATED WITH THE CONTAMINATED SINK HOLE SOILS.

BASICALLY, THE POSSIBILITY FOR A CHILD TO COME INTO CONTACT WITH THE SINKHOLE SOILS IS REMOTE AND THE BIGGEST
RISK IS FROM THE FALL INTOTHE SINK HOLE; NOT FROM EATING THE SINKHOLE SOILS.  AT ANY RATE A CHILD   WOULD NOT
BE EXPECTED TO INGEST THE CONTAMINATED SOILS ON A ROUTINE BASIS OVER A LIFETIME.  IN ADDITION TO THE
UNLIKELIHOOD OF THE EXPOSURE, THE SURFACE SOILS HAVE CONTINUED TO SLUMP INTO THE HOLE AND HAVE ALREADY 
COVERED THE CONTAMINATED SOILS WHICH COULD POSE A THREAT.  THERE-FORE CONCERN IS WITH THE POTENTIAL RISKS
POSED TO GROUND WATER QUALITY. CURRENTLY THE GROUND WATER QUALITY DOES NOT VIOLATE THE DRINKING WATER  
STANDARDS.  RAA N0. 2 INCLUDES THE YEARLY RESAMPLING AND ANALYSIS OF THE GROUND WATER TO ASSURE THE AGENCY
THAT NO FURTHER CONTAMINATION WILL GO UNDETECTED AND POSSIBLY THREATEN THE ENVIRONMENT OR LOCAL RESIDENTS.

RCRA REGULATIONS HAVE BEEN REVIEWED AND ARE NOT ARARS FOR THE SITE.

   COMMUNITY RELATIONS/RESPONSIVENESS SUMMARY

THIS SITE HAS HAD MOST OF THE COMMUNITY INVOLVEMENT AND PARTICIPATION IN THE EARLIER YEARS OF THE SUPERFUND
INVESTIGATIONS.  AS MENTIONED IN THE SITE HISTORY SECTION, INVOLVEMENT BEGAN WITH THE ILLEGAL DUMPING AND
CONTINUED WITH THE NATIONAL PRIORITY LISTING OF THE SITE. AS EXPECTED, THE FIRE IN 1986 ALSO RAISED COMMUNITY
INTEREST AND A PUBLIC MEETING WAS HELD TO DESCRIBE DER'S PROPOSED ACTIONS.  THE PUBLIC   CLEARLY SUPPORTED
DER'S  EMERGENCY REMOVAL ACTIONS TO PUT OUT THE FIRE AND REMOVE AND DISPOSE OF THE BATTERY CASINGS.  DURING
THE RI/FS THE PUBLIC WAS IN CONTACT WITH DER'S REPRESENTATIVE AND THOSE WHO INQUIRED WERE KEPT INFORMED.  IN
MAY 1988, DER PLACED THE ADMINISTRATIVE RECORD IN THE TOWNSHIP OFFICE AND A NEWSPAPER ADVERTISEMENT WAS
PLACED IN THE ALLENTOWN NEWSPAPER A FEW DAYS AFTER OUR AD, A LOCAL REPRESENTATIVE WROTE AN EDITORIAL WHICH
SUPPORTED OUR DECISIONS.  A COPY OF THE AD IS ATTACHED.  NO REQUESTS FOR A FORMAL PUBLIC MEETING WERE
RECEIVED.



   #TA
                                    TABLE 1
                        SINKHOLE SOIL SAMPLING RESULTS *
                           (CONCENTRATION IN MG/KG)

                                 SINKHOLE SOILS

                    U. S. SOIL
                    RANGES           870251          870252        870253
   CADMIUM          0.01-7             10               6.5          8.7
   CHROMIUM         5-3,000            46               16           26
   COPPER           2-100              59               43           60
   LEAD             2-200              45              380          690
   NICKEL           10-1,000           35               41           37
   ZINC             10-300            130              140          110

   *    PLEASE NOTE THAT THESE CONCENTRATIONS ARE FURTHER QUALIFIED IN THE RI REPORT.

        THESE LEVELS DO NOT APPEAR TO REFLECT CONTAMINATION FROM LEACHING
   OF ANY RESIDUAL CONTAMINATED SOILS OR BURIED BATTERY CASINGS THAT MAY
   REMAIN IN THE BOTTOM OF THE SINKHOLE.

                                    TABLE 2
                        SINKHOLE WATER SAMPLING RESULTS *
                            (CONCENTRATIONS IN UG/1)

                                                 SINKHOLE WATER TABLE

                        STANDARDS                            870232
   CADMIUM                 10                                5
   CHROMIUM                50                                10
   COPPER                  1,000                             25
   LEAD                    50                                 10.6
   NICKEL                  --                                180
   ZINC                    5,000                              17

      *   PLEASE NOTE THAT THESE CONCENTRATIONS ARE FURTHER QUALIFIED IN THE RI REPORT.

                                    TABLE 3
                             SOILS FROM BORING VF-1
                           (CONCENTRATIONS IN MG/KG)

               U.S. SOIL     DEPTH    (FT.)
               RANGES        0-2       5-7     10-12     15-17    20-22
   CADMIUM     0.01-7          2.4       1.7      3.3       3.1      2.5
   CHROMIUM    5-3,000        12        14       14        11       12
   COPPER      2-100          65        68      120        75       71
   LEAD        2-200          18         9.1      7.4      12        3.7
   NICKEL      10-1,000       18        21       25        37       ---
   ZINC        10-300        100        67      100        99      110

               U.S. SOIL   DEPTH  (FT.)
               RANGES      25-27    30-32     35-37   42-44     45-47 *
   CADMIUM     0.01-7       1.8      2.3       3.5      2.1       2.7
   CHROMIUM    5-3,000      8.4     76        12       5         12
   COPPER      2-100       59       73        85       53        85
   LEAD       2-200         4.9     13         6.3     13        13
   NICKEL     10-1,000     24       36        49       24        41
   ZINC       10-300       91      130       170       65       130

   *  THESE CONCENTRATIONS ARE FURTHER QUALIFIED IN THE RI REPORT.



                                    TABLE 4
                 GROUND WATER MONITORING WELL SAMPLING RESULTS
                         (CONCENTRATIONS IN UG/1) *

                                   MAY 21, 1987

                STANDARD    VF-1       VF-1      VF-2      VF-3      VF-4
   CADMIUM      10           5          5         5         5         5
   CHROMIUM     50          10          6        10        10         7
   COPPER       1000        25         25        25        25        25
   LEAD         50          0.75       0.6       9.15     10.95      0.3
   NICKEL       --         210        150       150       150       130
   ZINC         5000        14         35        22        19        16

                                  JUNE 19, 1987

                STANDARD    VF-1       VF-2      VF-3      VF-3      VF-4
   CADMIUM      10           8          8         8         8         8
   CHROMIUM     50          14         14        14        14        14
   COPPER       1000        25         25        25        25        25
   LEAD         50          12         25        12        1.1        0.7
   NICKEL       --          45         41        62        73        47
   ZINC         5000        20         20        19         7        20

                                       TABLE 5
                             SURFACE WATER SAMPLING RESULTS *
                               (CONCENTRATIONS IN UG/L)

                   870213   870214   870215   870216    870218   870219
   CADMIUM            8        8        8        8         8        8
   CHROMIUM          14       14       14       14        14       14
   COPPER            25       25       25       25        25       25
   LEAD               1.6      1.3      1.7      1.4       1.1      1.2
   NICKEL            40       40       40       40        40       40
   ZINC              13       20       10        6        20        5

   *  PLEASE NOTE THAT THESE CONCENTRATIONS ARE FURTHER QUALIFIED IN THE RI REPORT.

                                 TABLE 6 *
                       SEDIMENT SAMPLING RESULTS
                       (CONCENTRATIONS IN MG/KG)

                  870213   870214   870215   870216   870218   870219
   CADMIUM          .64     1.3      2.9      1.3      1.1      2.3
   CHROMIUM       14        6.2     16        4.4      5.1      9.4
   LEAD           5.45      6.7     40        6.5      6.0     21
   NICKEL         1.7       4.0     11       50        4.7    16
   ZINC          15        33      160       47       25     140
 
  *  PLEASE NOTE ALL CONCENTRATIONS ARE FURTHER QUALIFIED IN THE RI REPORT.

                                        TABLE 7
                             REMEDIAL ACTION ALTERNATIVE COSTS

                  RAA #1    RAA #2    RAA #3     RAA #4    RAA #5   RAA#6
   CAPITAL
   COSTS              0         0     381,030    619,590   630,750  562,460
   PRESENT
   WORTH              0      260,10   407,040    645,600   656,760  588,470
   ANNUAL COST
   PER YEAR           0      6,860    6,860      6,860      6,860   6,860


